The periplasmic disordered domain of RodZ promotes its self-interaction in Escherichia coli.
Rod shape of bacterial cells such as Escherichia coli is mainly regulated by a supramolecular complex called elongasome including MreB actin. Deletion of the mreB gene in rod-shaped bacterium E. coli results in round-shaped cells. RodZ was isolated as a determinant of rod shape in E. coli, Caulobacter crescentus and Bacillus subtilis and it has been shown to be an interaction partner and a regulator of assembly of MreB through its cytoplasmic domain. As opposed to functions of the N-terminal cytoplasmic domain of RodZ, functions of the C-terminal periplasmic domain including a disordered region are still unclear. To understand it, we adopted an in vivo photo-cross-linking assay to analyze interaction partners to identify proteins which interact with RodZ via its periplasmic domain, finding that the RodZ self-interacts in the periplasmic disordered domain. Self-interaction of RodZ was affected by MreB actin. Deletion of this region resulted in aberrant cell shape. Our results suggest that MreB binding to the cytoplasmic domain of RodZ causes structural changes in the disordered periplasmic domain of RodZ. We also found that the disordered domain of RodZ contributes to fine-tune rod shape in E. coli.